Abstract: This paper explores social accounting matrices (SAMs) using three country case studies (Egypt, Morocco and Tunisia) 
Agri-food sector in the Euro-Med area
The agricultural sector is a vital and integral component of economies in Egypt, Morocco and Tunisia. Egypt's contribution to gross domestic product (GDP) was 14% in 2012, compared with 38% and 48% for the industrial and service sectors respectively. The agricultural sector employs a larger portion of the workforce than any other sector in the economy, with more than 5.5 million workers (27% of the workforce in 2010). About 40% of the Egyptian population depends on the agri-food sector as its main source of income. Agricultural production is highly concentrated along the Nile River and in the Nile Delta, although about 97% of the area of Egypt is still uncultivated due to the extremely limited rainfall. Although the arable land per person is quite small (0.04 ha), this is offset to some extent by multiple cropping with two growing seasons (winter and summer) and intensive production making up a total cropped area of about 6.3 million ha. Smallholder-based mixed farming is the dominant production system (80% of farms cultivate less than 1 ha). The main agricultural products are wheat, cotton, rice, maize, fruit and vegetables, poultry, cattle, water buffalo, sheep and goats. The major agricultural exports from Egypt comprise cotton, rice, onion, fruits and vegetables. Overall, Egypt is a net importer of agri-food products, and the self-sufficiency ratio for various agri-food products has declined considerably since the 1960s. However, about 60% of national food demand is met by domestic production. Egypt suffers from severe food shortages, particularly in basic food commodities including wheat, maize, edible oil and sugar. The rising dependence on imported food is a major concern among policy makers, and has resulted in various attempts to restrict food imports and stimulate domestic production.
In Morocco, the agricultural contribution to GDP ranges from 12% to 17% and accounts for almost 40% of employment. The total agricultural area is about 9 million ha, about 85% of which is cultivated as rainfed production. Irrigated agriculture accounts for about 1.4 million ha, and on average contributes 45% of the value added in the agricultural sector. In 2010, the agri-food sector was ranked second in terms of its contribution to industrial GDP, reinforcing the country's strong agricultural dependence. Indeed, the share of the agri-food sector in the total value added varies between 30% and 35%. The agrifood sector focuses mainly on the domestic market. About 80% of Moroccan food production is sold into domestic markets; the remainder is exported. Food products supplied to the domestic market are import substitutes such as wheat, oilseeds, sugar and milk, while fish products, canned vegetables and fruit are produced specifically for export.
A similar situation exists in Tunisia, with all development plans since independence supporting agricultural development. However, unlike in the other countries, the agricultural sector has until recently faced many constraints regarding productivity and profitability. In 2011, agriculture contributed about 12% to GDP in Tunisia (agriculture's share in GDP declined from 16.9% in the 1970s to 12% in the 2000s ) and employed about 16-20% of the overall workforce. Agriculture represented 10% of all investments in the economy. Over half of investment (57%) in agriculture was private. Hence, the share of public investment remains important and it concerns mainly forestry, hydraulic works, water conservation and, to a lesser extent, research and agricultural public services.
Trade liberalization and challenges

Egypt
Egypt has an Association Agreement with the EU, which was signed in June 2001 and enforced in June 2004. The EU-Egypt Association Agreement follows the model of the Euro-Mediterranean Partnership Agreements between the EU and southern Mediterranean countries. In particular, it involves a free trade agreement for industrial products and preferential access for agri-food trade; it also covers services (to a limited extent). An agreement between Egypt and the EU on further liberalization of bilateral trade in agricultural, processed agricultural products and fish/fishery products was signed in October 2009, and following approval by the Egyptian parliament, was enforced in June 2010. The agreement includes the dismantling of tariffs on the above-mentioned products, and leaves only a very limited number of sensitive products subject to protection. Agricultural products, however, remain a very sensitive area of cooperation between the EU and Egypt (European Parliament, 2012) . Both agreements proved to be effective in terms of intensifying trade relationships. Indeed, under the Association Agreement, trade doubled (from €11.5 billion in 2004 to €23.3 billion in 2011), and under the Agricultural Agreement, the value of agricultural products imported by the EU from Egypt rose from €527 million in 2009 to €604 million in 2011.
Regarding the free movement of goods and technical regulations, Egypt continues its preparations for the negotiation of an Agreement on Conformity Assessment and Acceptance of Industrial Products (ACAA). On accreditation, the Egyptian Accreditation Council (EGAC) signed a cooperation contract with the European Cooperation for Accreditation (EA). Egypt is a full member of the International Accreditation Forum (IAF) and the International Laboratory Accreditation Cooperation (ILAC). It will endorse peer assessments to obtain Multilateral Recognition Arrangements (MRAs) with the EA. In November 2011, EGAC became an associate EA member. Market surveillance remains a key concern. Egypt is being encouraged to finalize the alignment of its legislation, the adoption of related EU standards and its affiliation with the European Committee for Electrotechnical Standardization (CENELEC).
Regarding sanitary and phytosanitary (SPS) issues, the draft unified food law and the establishment of a single food safety authority are still to be finalized. The EU and Egypt addressed several trade problems and, as a result, Egyptian potato imports into the EU can now follow simplified procedures. After a severe outbreak of a foodborne illness in the EU (linked to Escherichia coli) in July 2011, the European Commission temporarily banned imports of certain seeds and beans from Egypt. In August 2011, the Food and Veterinary Office (FVO) of the European Commission assessed the production of seeds that could be consumed as sprouts. Subsequently, Egypt committed to address the FVO observations.
In order to reinforce democracy and economic reforms in the countries affected by the Arab Awakening, the EU adopted negotiating directives at the end of 2011 for new Deep and Comprehensive Free Trade Agreements (DCFTAs) with Egypt, Tunisia, Morocco and Jordan. These second-generation agreements aim not only to remove tariffs, but also to protect investments and intellectual property and to standardize rules of origin and competition policies (European Parliament, 2012) . There are some agricultural policy issues that may determine the impact of DCFTAs on the agri-food sector. Over the past 20 years there has been a substantial decline in public sector support for agriculture, and many producers have lost access to key inputs and services. While public sector provision of these services was not very efficient, it often provided the sole linkages to markets for poor rural producers. Today, such links are tenuous and complicated by much greater integration of the global economy. Smallholder producers, normally with little surplus, now have to compete in markets that are much more demanding in terms of quality and food safety, and more concentrated and integrated than in the past. Agricultural subsidies from the Organisation for Economic Cooperation and Development (OECD) countries further distort many of these markets. Economic integration is accompanied by other challenges that further weaken the socioeconomic position of the rural poor. Externally, Regarding Moroccan imports from the EU, the new protocol distinguishes four groups of measures. The first is on immediate free access to the Moroccan market for products such as seeds, oilseeds and pork. The second is for products under quota or with no quota binding, whereas a 20% tariff reduction per year (over five years) will be implemented (for example, on butter, maize, cheese and edible oil). The third group applies a 10% yearly tariff reduction for products such as skimmed milk powder, soybean meal and dried prunes. The last group encompasses the so-called 'negative list' of products with binding quotas (cereals, olive oil, processed tomatoes, red meat, poultry and apples).
Tunisia
Important reforms have been undertaken in the agricultural sector since the 1990s, aiming to remove border protection, reduce subsidies to inputs and allow market forces to determine the value of goods. These reforms, however, are still incomplete and the government plays a major role in markets. Economic and non-economic reasons are advanced by the Tunisian authorities in order to justify their intervention in agriculture. The first is the role of agriculture in economic development, while the second reflects strategic objectives, such as increasing food security and agricultural income support.
The process of trade liberalization of the agricultural sector with the EU was established within the framework of the Euro-Mediterranean Association Agreements (Barcelona Process) signed in 1995 and enforced in 1998 (becoming the Union for the Mediterranean in 2008). Observation of the progress of agreements between Tunisia and the EU has shown that the tariff preferences granted by the EU to Tunisian agricultural products were poorly exploited. This situation is a result of a number of constraints, some of which are structural, including (i) the relative weakness of local supply, (ii) the irregularity of supply, and (iii) the lack of competitiveness of exports. It was also due to the erosion of tariff preferences resulting from granting similar tariff conditions to competing countries.
Structural analysis of Euro-Med economies using SAMs
Egypt
The national social accounting matrix (SAM) of Egypt used in this study was constructed by the National Institute of Planning attached to the Ministry of Planning for 2000/2001 and updated by Abouleinein et al (2009 Abouleinein et al ( ) for 2009 Abouleinein et al ( /2010 . A SAM is a comprehensive, economy-wide data framework, typically representing the economy of a nation. The structure of this SAM may be briefly explained, as follows. Six major accounts are provided: production factors, economic agents, industries, composite products, capital and taxes. It incorporates two production factors (labour and capital) and 15 economic agents, including households (rural and urban), companies (private and public), government and the rest of the world. The SAM includes 21 sectors structured as two agricultural types (crop and animal production), 12 industries (oil extracts, food industries, tobacco, spinning and weaving, clothing (including leather), chemical industries, petroleum products, non-metal industries, industries of basic metals, metal industries, engineering industries and other industries) and finally seven service sectors (construction and electricity, transportation, communication and transport, hotels and restaurants (tourism), trade and finance, and social services). The capital account shows the investment demand by sector. Finally, the tax account reports on direct taxes, tariffs on imports, other indirect taxes and subsidies.
Backward and forward linkages.
A sector is considered as key in the economy when its backward and forward linkages are greater than 1 (Cardenete et al, 2012) . This means that the sector generates more income than the average sector in the economy and thus responds more to shocks than the average sector. The backward linkage (BL) of a sector quantifies the change in the economy-wide income, relative to the average change in the economy, caused by a unitary injection in the final demand of the sector. In other words, the BL represents a diffusion effect since it quantifies the changes in the economy-wide activity generated by increasing the final demand of the respective sector by US$1. Table 1 summarizes the list of sectors according to their BL and FL. This shows there are five sectors that are above the average, and top of these are food industries, which have the greatest forward and backward linkage effect. Looking at the FL, the value of 2.3 is high. The food sector is thus a key sector in Egypt. Other sectors among the top five are trade and services, social services, agri-vegetal and oil and extracts, which all have comparatively high FL values. These results indicate a high absorption effect: that is, these sectors are affected by the rest of the sectors of the economy to a larger extent than the average response.
The position of crop production and related food industries highlights the importance of the agriculture sector in terms of absorption effect and income diffusion in the Egyptian economy. It should be noted that animal production has a forward linkage of 0.6, which is significantly less than 1.0. The small FL value indicates the animal sector 's lack of absorption capacity. This could be explained by the fact that animal production is dominated by traditional activities and can be considered as a subsistence sector. Most inputs used in this sector, such as green fodder, feed grains and labour, are provided by the agricultural sector itself, while inputs such as animal feed concentrates, veterinary services as well as extension services are used to a much smaller extent and provided by other sectors. However, the higher income diffusion capacity of the livestock sector (BL 1.1) could be explained by the fact that it constitutes the main source of income for about four million farm households, as well as by its importance as the major source of raw milk and meat used in food industries.
Strong backward linkages (values greater than 1) are evident for 13 sectors, with petroleum products (BL 1.9) and food industries (BL 1.3) ranked highest. In contrast, eight sectors have moderate BL values, with engineering industries scoring the lowest (BL 0.8). The leading role and strong backward linkages for food industries and primary agricultural sectors (agri-vegetal and agri-animal) should enable these sectors to become essential drivers of economic growth in Egypt.
Five sectors fulfil the criteria to be defined as key sectors (Table 1) , with four observations regarding their status. First, vegetables and other plant crops as primary agricultural production constitute a key sector. Second, food industries are ranked top and represent a very important sector for primary production. Food industries combine a wide range of products including: processing and preserving of meat/meat products, processing and preserving of fish/fish products, processing and preserving of fruit and vegetables, oil and edible oils, milk processing, grain milling and flour production, livestock fodder, bakery products, sugar production and refining, chocolates and candies, other food processing industries, alcoholic beverages, beer beverages, non-alcoholic beverages and mineral water. In Egypt, the food processing sector employs more than 750,000, and represents around 35% of labour employed in the industrial sector (CAPMAS, 2003) and 16% of the total labour force in Egypt. In addition to direct employment, there is indirect employment related to processed food, which is estimated to employ 2.25 million workers. This means that employment effects associated with the food sector are potentially considerable. Third, among the remaining key sectors are two service sectors: trade and finance and social services, as well as oil and extracts. Fourth, petroleum products, transportation and animal production score comparatively highly, but are not identified as key sectors. Of the 21 sectors in the SAM of Egypt, eight have weak backward and forward linkages.
Morocco
The Moroccan SAM is that of the Global Trade Analysis Project (GTAP) database for 2004. It has 57 activities (among which are 21 agri-foods), 57 commodities, two categories of labour, one capital account, two accounts of land (land and natural resources), two categories of households, 18 accounts for government, one capital account and one account for the rest of the world.
Backward and forward linkages.
Here we adopt the definition of key sectors given by Cardenete et al (2012) to identify the important sectors in the Moroccan economy. A slight modification is, however, used regarding the levels of linkages to identify the number of key sectors, since Cardenete et al (2012) relaxed the key sector criteria by considering both linkages greater than 0.9 rather than 1.
Euro-Med trade integration in agriculture and food Given the small number of eligible key sectors in Morocco, a relaxed approach using the 0.85 threshold is applied. We define the thresholds for evaluating the effect of backward linkages (BL) or forward linkages (FL) as 0.85 (rather than 1.0). Thus we consider a sector to be key when it has values higher than 0.85 for both linkages. Using the SimSip SAM tool, we present the results of sector classification according to the economic importance of each sector to the Moroccan economy ( Table 2 ). The results show that the sectors with a strong BL are wool/ silkworm cocoons, public administration/defence/health/ education, communication, trade, financial services, meat products, beverages and tobacco products, sugar cane and sugar beet, construction and recreation and other services. For each of these sectors, an increase of the final demand in all other sectors of the economy by US$1 generates an increase in their production by more than US$1.2. It should be noted that the sector of wool/silkworm cocoons is of limited importance in Morocco, and therefore, the results do not accurately represent Morocco's situation. Sectors with strong FL are public administration/defence/ health/education, trade, chemicals, rubber and plastic products, food products, transport, wheat and textiles. For each sector, changes in the final demand of commodities produced by these sectors by US$1 result in an increase in their income by more than US$1.2.
We can distinguish four key sectors (Table 2) . Among these, wheat, vegetables, fruit, nuts and food products tend to generate higher incomes than the average. The importance of the wheat sector is obvious in relation to the country's food security and the spillover effects that grain activity generates throughout the economy. Similarly, fresh or processed fruit and vegetables play a very important role in terms of export and rural employment, especially for women. The BL sectors are the most numerous, which is a good indicator related to the diffusion effect that could generate a change in the final demand of these sectors across the economy. Indeed, among 57 activities of the Moroccan SAM, 29 sectors are BL, among which 14 are agri-food. The most important agri-food BL sectors are sugar plants and sugar, milk and dairy products, live animals and meat, and beverages and tobacco. Less important are cereals other than wheat (including rice) and fish.
In contrast, only four activities are FL: namely oil, textiles, petroleum, coal products and electricity. Thus, no agri-food sector is absolutely FL, which means that no agri-food sector displays an absorption effect without combination with significant diffusion effect. The remaining sectors are considered as weak sectors with scores below 1.0 for both BL and FL. Oilseeds, vegetable oils and fats and crops not elsewhere classified (nec) belong to this group. This result is expected, given the small size of the vegetable oils sector in the economy, with a self-sufficiency rate not exceeding 20%.
Tunisia
The 2005 SAM for Tunisia used here was based on a new 2005 supply-use table (SUT) developed by Drine et al (2011) . The SAM has 43 activities and 44 commodities. Agriculture is divided into crop agriculture (five subsectors: grains or cereals, olives and other pulses, fruits and tree-crops, vegetables, other crops), livestock and fisheries. Most of the sectors identified in the SAM are in industry, which is separated into mining (two subsectors), manufacturing (20), utilities (2) and construction. Finally, the SAM also contains information on 11 service sectors, including private services (eight subsectors) and public or government services (three). Table 3 , using the SimSip SAM tool and following the definition of Euro-Med trade integration in agriculture and food backward and forward linkages in Tunisian's economy in 2005, the classification shows that the sectors with a strong BL are: real estate, fishery products and aquaculture, trade and repair services, transport, hotels and catering, refined, financial and insurance services, public administration, petroleum, post and telecommunications, business services, oil mining, other services, other mining, construction, water supply, prepared foodstuffs, health, non-metallic minerals, livestock, electricity, gas and heat, vegetables (including melons and tomatoes), education, fruits and tree crops, wood products, olives and other pulses, and grains or cereals and other crops (including roots and peppers). For each of these, an increase of US$1.0 in the final demand generates an increase in activity of other sectors of > US$1.0. It should be noted that all agricultural sectors (fruit and tree crops, vegetable and livestock have the greatest capacity to diffuse income within the Tunisian economy) and all service sectors have significant BL. The BL sectors are the most numerous, which is a good indicator related to the diffusion effect that could generate a change in the final demand of these sectors across the economy. Indeed, among 43 activities of Tunisia's SAM, 27 sectors are BL, among which seven are agro-food, 11 are services and only nine are industries. Sectors with strong FL or absorption effect (FL > 1.0) include prepared foodstuffs, trade and repair services, transport, real estate, hotels and catering, chemicals, post and telecommunications. These enjoy the greatest capacity to diffuse income within the Tunisian economy. In contrast to BL, only six sectors have a strong FL. There is no agro-food sector that has important FL for the Tunisian economy. Thus, in Tunisia, the agro-food sector does not display an absorption effect without a combination with significant diffusion effect. It should be noted that all service sectors have a significant FL. Only one industry sector and no agricultural sectors have a significant FL. Relative to the other agricultural sectors, livestock has the highest FL for the agricultural sector and represents a very important sector for agro-food.
Backward and forward linkages. As shown in
In accordance with the definition of a key sector (both FL and BL >1.0), only five out of 43 sectors can be categorized as key (Table 3) . These are real estate, trade and repair services, transport, hotels and catering, post and telecommunications and prepared foodstuffs. Except for prepared foodstuffs, which is an industrial sector, all these are service sectors; no agricultural sector can thus be considered as key. The remaining sectors considered as weak, with scores below 1 for both BL and FL, are shown in Table 3 . Table 3 also shows that all key sectors, except for prepared foodstuffs (an industrial sector), belong to the service sectors. However, no agricultural sector can be categorized as key. To improve growth in Tunisia, productivity must be increased in a sustainable way and the key sectors must be developed. Public investments should target these sectors and those with strong BL, given the fact that they have significant diffusion capacities. This requires, among other measures, an increase in research and development (R&D) activities linked to these sectors.
Implications of free trade for key sectors
Egypt
Following Ben Abdallah et al (2013), we used the MAG-NET results on production changes and introduced respective shocks to Egypt's SAM using the SimSip SAM tool. The focus was on a trade liberalization scenario. As highlighted in Kavallari et al (2013) , the MAGNET results suggest that under S1 (tariff liberalization), crop and livestock production in Egypt decreases by 1.5% and 0.6% respectively. Under S2 (combined tariff and non-tariff measure (NTM) liberalization), crop and livestock production in Egypt increases by 3.6% and 4% respectively. These changes are used as production shocks with the SimSip SAM tool. The results are shown in Tables 4 and 5. As  shown in Tables 4 and 5 , production, GDP and employment are affected, with the magnitude of the effects being different according to sector. At the national level, production, GDP and employment decrease by 0.3%, 0.4% and 0.4% under a tariff elimination scenario (S1). In contrast, the NTM reduction scenario (S2) has positive impacts on the Egyptian economy as a result of the positive change in agricultural production; the corresponding percentage changes are 1%, 1.1% and 1.6% for national production, GDP and employment respectively. Under S2, the total impact on production amounts to US$3.7 billion, about half of which is generated by the two primary agricultural sectors: namely the crop and livestock sectors. The absolute change in labour after the shock amounts to 358,000 workers, whereby three-quarters of the change in workers takes place in the agriculture sector. These results confirm of the importance of the agricultural sector in terms of income and employment generation in Egypt's economy.
Morocco
To assess the effects of trade liberalization on key sectors, three scenarios were simulated to assess the objective of promoting the economic role of these sectors through an increase in income and exports: (i) Scenario 1: a uniform shock of 1% of aggregate GDP; (ii) Scenario 2: a 10% increase in exports from key agri-food sectors, and (iii) Scenario 3: a 10% increase in exports of agri-food BL. The results are summarized below.
In Scenario 1, we assessed the sectoral impact of a shock equivalent to 1% of aggregate GDP on growth (measured as aggregate GDP) in each of the productive sectors. Figure 1 shows that all sectors have an effect that varies between 0.43% for petroleum and coal products and 1.22% for sugar. The agri-food products display relatively good scores, with the highest GDP impact for sugar (1.22%) and the lowest for processed rice (0.68%). It is also interesting to note that within the agri-food sector, food processing displays a higher impact on aggregate GDP compared with primary products. Among the former, the most important sectors are vegetable oil and fats (1.19%), dairy products (1.04%), sugar (1.22%), food products nec (1.19%) and beverages and tobacco products (1.10%). Apart from vegetable oil and fats, which are classified as a weak sector according to the SAM analysis, other agri-food sectors are classified as either key sectors (food products nec) or sectors with BL (dairy products, sugar, meat products nec and beverages and tobacco products). In terms of elasticity, the values range between almost 0 for sugar cane and sugar beet and 0.36 for administration (Figure 1 ). Among the agri-food sectors, the food products nec sector displays the highest elasticity with a value of 0.11, meaning that a 1% change in total supply of this sector would change aggregate GDP by 0.11%. For the rest of the agri-food sectors, the elasticity is below 0.05.
Scenario 2 assumed a 10% increase in exports from agri-food key sectors; the most important are vegetables, fruit, nuts and food products nec, which contribute most to exports (Table 6 ). The aggregate effect on the total production of all sectors reached about US$767 million, or a 0.44% increase compared with the SAM data for 2004. The key agri-food sectors contribute around 11.6%, with wheat dominating the contribution, followed by food products nec, and vegetables, fruit and nuts. The contribution of the BL agri-food sectors is more significant, with an increase in production of slightly more than US$117 million, which represents 15.3% of the aggregate volume. The sectors that contribute most are cereal grains nec, dairy products and sugar. For total GDP, an increase of almost US$341million would be possible, corresponding to a variation of 0.48% compared with the same 2004 SAM data. The increase in GDP of agri-food key sectors could reach almost US$59 million, or about 17.3% of the total impact in terms of GDP. Again, the contribution of wheat is the most important, followed by vegetables, fruit and nuts, and then food products nec. For the agri-food BL sectors, GDP would increase by almost US$68 million, or about 20% of the total impact. As with the case of the production effects, cereal grains nec would be the sector benefiting the most, but in this case, it would be followed by meat, meat products nec and dairy products. Euro-Med trade integration in agriculture and food Scenario 3 aimed to evaluate the diffusion effect that a 10% increase in exports of agri-food BL sectors could generate in the economy, especially on total revenue and aggregate GDP. Table 7 shows that the overall effects on both total production and GDP are much lower than in Scenario 2. Indeed, the aggregate output of all sectors increased by US$106 million, an improvement of 0.06% compared with the 2004 SAM. The impact is very limited on agri-food key sectors, with an increase not exceeding US$9.5 million in total.
Due to their higher number, the production of the BL agri-food sectors would increase by US$17.3 million, a share estimated to be 16.3% of total production. Here, the sectors most affected would be raw milk, cereal grains nec and sugar. The total GDP increase would be US$45.4 million, or only 0.06% compared with the same matrix. Improvement of the GDP of the three key agri-food sectors is very small, with a maximum of US$6 million, while BL agri-food sectors display an impact of US$10.4 million, or almost 23% of the aggregate GDP. Consequently, the economic interest of export promotion of agri-food key sectors seems to be largely justified in comparison with a policy that could target a wider range of agri-food sectors displaying BL. The wheat sector could benefit most from such a policy, given the importance of the transfer effect and the closed-loop effect, which respectively recorded a value of almost US$30 million and US$24.2 million as an income increase. As BL agri-food sectors, other cereals, raw milk, dairy products, meat and meat products would also benefit from the economic openness, given their highest records in terms of production and GDP among the whole set of BL agri-food sectors.
Tunisia
Following Ben Abdallah et al (2013), we used the MAG-NET results to show that after trade liberalization, food production could increase by about 16.6% in 2020 under Scenario 2. Hence, this is equivalent to an annual increase of Tunisia's food production by 2.1%. We implemented the same shock to all the agri-food sectors, given the mismatch between the sectors considered in the MAGNET model and the sectors considered in Tunisia's (2005) SAM. Therefore we performed a first simulation to study the sensitivity of the Tunisian economy to these shocks. It is important to note that the choice of the level of increase in GDP does not matter, since the model is linear; this means that, for example, the effects of a shock of 2% would simply be twice as large as those obtained for 1%. Figure 2 summarizes the impacts on GDP. Fishery products constitute the agricultural sector with the highest impacts on aggregate GDP, with a 2.73% increase, followed by vegetables (2.62%), livestock (2.61%), fruits and tree crops (2.57%) and olives and other pulses (2.02%). The sectors with the lowest impacts are grains or cereals (1.70%) and other crops (including roots and peppers) (1.59%). In terms of elasticity, the situation is quite different. The sector with the highest elasticity is livestock (0.05), meaning that a 1% change in total livestock supply causes a change in aggregate GDP of 0.05. Vegetables have the second highest elasticity (0.03), followed by grains or cereals, olives and other pulses, fishery products and aquaculture and fruits and tree crops with the same elasticity (0.02). The sector with the lowest elasticity (0.01) is 'other crops'; it also has the lowest GDP impact. Table 8 shows the estimated change in GDP and labour after a shock of 2.1% on aggregate GDP. The agricultural sector with the highest change in GDP is vegetables (8.8%), followed by grains or cereals (8.4%). Generally, to respond to these shocks, the agricultural sector would have to create almost 42,300 new jobs. The agricultural sector with the highest impact on labour is the livestock sector, with 11,583 jobs created, followed by the vegetables sector, with 9,841 jobs created in response to an increase in production of 2.1%. The agricultural sectors Euro-Med trade integration in agriculture and food that will generate more jobs, especially for skilled labour, are fishery products and aquaculture, with 836 jobs, followed by livestock and vegetables, with 696 and 592 jobs created respectively. These results are consistent with the labour multiplier analyses. With regard to the impacts of the increase in food production on households' incomes, Table 9 shows that trade liberalization will increase farmers with their own farms' income by 1%, and other income of agricultural workers by 0.4%. This implies that trade liberalization will respond to one of the claims of the Arab Spring: the enhancement of rural income.
Concluding remarks
This paper presents an analysis of deeper trade integration between the EU and Egypt, Morocco and Tunisia. Overall, the simulation results show that further trade Euro-Med trade integration in agriculture and food Note: * Key sector measured by the largest score of BL and FL larger than 1. The agri-food product classification differs for the respective countries according to the detail provided in the SAM.
liberalization would lead to a general gain for the agrifood sector in each of the countries reviewed. With the SAM analysis, the key sectors in the respective countries are identified, showing that manufacturing, services and other sectors tend to be more important than the agri-food sector. A sector is considered key when the estimates of its backward (BL) and forward linkages (FL) are greater than 1. This means that the sector generates more income than the average sector in the economy, and thus responds to shocks more than the average sector. The BL of a sector refers to the change in economy-wide income, relative to the average change in the economy caused by a change in the respective sector. The FL of a sector refers to the change in income for the respective sector, relative to the average change in the economy caused by a change in all sectors. The FL represents how each sector is affected by changes in other sectors in the economy.
Key sectors can be considered as important for stimulating and triggering growth in terms of multiplier effects via BL and FL amongst sectors. Table 10 presents the highest BL and FL in Egypt, Morocco and Tunisia. The detail of the aggregation depends on the case studies. In Egypt, food industries (processed food), oil and fats as well as vegetables are identified as key sectors. These could play a leading role and become essential drivers of growth in Egypt. In Morocco, key agri-food sectors are sugar cane, vegetables, fruit, nuts, meat as well as food products nec, while edible oil crops and other plant products seem to be less important, given their relatively low BL. In Tunisia, all agricultural sectors have a significant BL. Fruits and tree crops, vegetables and livestock are the sectors with the greatest capacity to diffuse income within the Tunisian economy. In comparison with the other agricultural sectors, the livestock sector has the highest FL: that is, livestock is affected to a larger extent by the other sectors of the economy. A comprehensive understanding of economic linkages is crucial in the design of public and private policies that foster growth and jobs.
